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Experimental
Reagents and solvents were obtained commercially. THF was distilled from potassium containing benzophenone, and Et 2 O was distilled from sodium containing benzophenone.
NMP was dried over 4 Å MS, and TMSCl was distilled from CaH 2 . Butyllithium was titrated against menthol with 1,10-phenanthroline as indicator. Grignard reagents were titrated against molecular iodine in 0.5 M LiCl solution in anhydrous THF [1] . Reactions were carried out under an Ar atmosphere, and all subsequent manipulations were conducted in air. NMR spectra were obtained at 400. H NMR and 13 C NMR spectra were referenced to the residual solvent peaks. Melting points and boiling points are uncorrected.
1,5-Dibromopentanes 1. A general procedure.
Method A. Following a general literature procedure [2] , a biphasic mixture of the 4-substituted tetrahydropyran 3 or diol 2, 47% aqueous HBr (15 equiv) and Bu 3 C 16 H 33 P + Br − (0.1 equiv) was stirred at 100 °C overnight under an Ar atmosphere.
The black reaction mixture was cooled to rt, diluted by the addition of half its volume of H 2 O, and extracted with CH 2 Cl 2 or petroleum ether (3). The organic layers were combined, dried (MgSO 4 ) and evaporated to leave a black residue. The residue was passed through a short plug of silica gel (hexanes as eluent) to give the dibromide as slightly yellow oil. The dibromide was further purified by distillation in the case of 1a and 1b. Due to the anticipated high boiling point of 1c and 1d, the compounds were purified only on silica gel.
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1,5-Dibromo-3-propylpentane (1a) [3] .
Prepared in 71% yield from 4-propyltetrahydropyran (3a, 1.70 g) or in 75% yield from 3- 1,5-Dibromo-3-pentylpentane (1b) [3] .
Prepared in 87% yield from 4-pentyltetrahydropyran (3b, 1.20 g) or in 67% yield from 3- 
4-(2-(trans-4-Pentylcyclohexyl)ethyl)tetrahydro-2H-pyran (3c).
Prepared from 0.90 g of 6c according to Procedure A in 96% yield and obtained as a 
4-(4-Chlorophenethyl)tetrahydro-2H-pyran (3e).
Prepared from 
Preparation of 4-(4-propylphenethyl)tetrahydro-2H-pyran (3d).
Following a modified literature procedure for the coupling of aryl chlorides to alkylzinc reagents [6] , a solution of 4-(4-chlorophenethyl)tetrahydro-2H-pyran (3e, 3.17 g, 14. 
Preparation of dimethyl 3-pentylglutarate (5).
A mixture of dimethyl malonate (85.8 g, 0.65 mol), freshly distilled hexanal (30.0 g, 0.30 mol), benzene (50 mL), piperidine (1 mL), and NEt 3 (3 mL) was stirred at rt for 2 h and then heated overnight under reflux. A Dean-Stark trap was used to collect water produced in the reaction. The mixture was washed with dilute HCl, dried, and excess dimethyl malonate was removed under vacuum (up to 80 °C, 0.4 mmHg). The oily residue was heated overnight under reflux with conc. HCl (250 mL), the aqueous acid was removed under reduced pressure, and the oily residue was subjected to short path-distillation (150-160 °C, 0.5 mmHg) to give crude oily diacid (41.8 g). Without further purification, the diacid was heated under reflux with SOCl 2 (60 mL) for 2 h, the excess SOCl 2 was removed under reduced pressure, and the resulting dark acid chloride was heated under S10 The hexane layer was separated, and the aqueous layer further extracted with hexane (3  50 mL). The combined organic layers were dried (MgSO 4 ), filtered and evaporated. The product was passed through a short plug of silica gel (eluent: CH 2 Cl 2 /hexane, 1:9) and further purified by bulb-to-bulb distillation to giving the pure olefin.
4-(Propylidene)tetrahydro-2H-pyran (6a).
Prepared from 21. 
4-(Pentylidene)tetrahydro-2H-pyran (6b).
Prepared from 9.20 g of 7b according to Procedure A in 40% yield and obtained as a 
4-(2-(trans-4'-Pentylcyclohexyl)ethylidene)tetrahydro-2H-pyran (6c).
Prepared 
4-(2-(4-Chlorophenyl)ethylidene)tetrahydro-2H-pyran (6e).
Prepared from 25.0 g of 7e using Procedure A in 39% yield or from 34.0 g of 7e in 33% 
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General Procedure for Preparation of Phosphonium Salts (7).
Procedure A. A solution of equimolar amounts of triphenylphosphine and alkyl bromide in toluene was heated under reflux for 24 h under an Ar atmosphere. Upon cooling to rt, the precipitate was removed by filtration and washed with toluene to give the phosphonium salt which was used without further purification. 
2-(trans-4'-Pentylcyclohexyl)ethyltriphenylphosphonium Bromide (7c).
A solution of triphenylphosphine (6.71 g, 25.6 mmol) and 1-bromo-2-(trans-4'-pentylcyclohexyl)ethane (10, 5.00 g, 19.2 mmol) was stirred at 100 °C overnight under an Ar atmosphere. A minimal amount of CH 3 CN was added to prevent the mixture from becoming a glass as the reaction progressed. The resulting viscous gel was washed with hexane, and the gel heated in vacuo (100 °C, 2 mmHg) for 3 h to remove volatiles. The S15 [10] .
4-Chlorophenethyltriphenylphosphonium Bromide (7e)
Prepared according to Procedure B (65% yield) or Procedure C (86% yield) and obtained as light yellow glass. 1 H NMR data was consistent with the literature values [10] .
Preparation of 4-Chlorophenethyl Bromide (8) [11] . 1-Bromo-2-(trans-4-pentylcyclohexyl)ethane (10) [12, 13] .
A solution of 2-(trans-4-pentylcyclohexyl)acetaldehyde (9, 10.8 g, 55 mmol) [14] in CH 3 OH (20 mL) was added dropwise to a suspension of NaBH 4 (3.00 g, 79 mmol) in 
